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Since the hop is propagated asexually it may well be that each
strain or sort tends to become thereby constitutionally weakened
and hence more subject to disease and unfavorable environment.
The interpolation of sexual generations through the process of
breeding would then operate to. overcome this tendency and to
result in increased vigor and resistance.

Not' to go into further details some important characteristics
which it is desired to secure in an increased degree in new races of
hops, and which may be best attained through the application of
the principles of breeding, are quality, vigor, resistance, and pro-
ductiveness. Concerted action on the part of careful and thoughtful
breeders working toward these ends through composite breeding
should produce races of American hops which will successfully
compete with those of European origin.

THE FIELD FOR ECONOMIC PLANT BREEDING IN THE
COTTON BELT.

By DAVID R. COKER, Hartsville, S. C.

BACKWARDNESS OF THE SOUTH.

In considering any subject related to the present condition of
southern agriculture, it is well to remember that our section has
not completely recovered from the effects of the Civil War and the
ensuing period of negro rule. This cannot but be plain to the student
of southern agricultural conditions, and it is largely caused by the
almost complete paralysis of our educational system during and for
some years after the war.

A large percentage of our farmers, not having had the opportunity
to obtain an education, have been unable to keep full pace with
the advance of their profession. The influence of our Agricultural
Colleges and the missionary work of such men as Dr. J. M. McBryde,
Col. J. S. Newman, Prof. W. F. Massy, Mr. E. Mclver Williamson,
and Editors Jackson and Hunnicutt are, however, plainly evident
in the general and rapid improvement of conditions.

Though great advances along many lines have been made, the
subject of plant breeding and its vital relation to agriculture has
hardly begun to attract attention in our section. Scarcely any of
our farmers have the slightest conception of what plant breeding
means, and there is now almost no supply of pedigreed seed of any
of our staple crops. Our farmers, however, can be counted on to
buy scientifically-bred seed and devote some attention to seed
selection, as soon as the great value of pure breeding is impressed
upon them. Our Agricultural Colleges and farm journals have a
great field for missionary work on this subject, which, as yet, they
have scarcely touched.
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There are for sale in the" South numerous so-called varieties of
seeds which are^advertised under high-sounding names and with
most extravagant claims of productive capacity. Many of these,
however, prove to be mixtures of types and are frequently found
to be worse than valueless. Plant breeders, as well as farmers,
would welcome an effort by the National and State Governments
to stop this pestiferous class of swindling, and I hope this Associa-
tion will take some steps to this end for the general good and the
protection of its members.

EARLY WORK IN PLANT IMPROVEMENT.

The importance of plant breeding to the South cannot better be
shown than by calling attention to the value of some of the work
that has already been done.

The earliest work of this kind that is known by the writer was
undertaken before the war by Hon. John Townsend of Edisto Island,
who succeeded in improving a strain of Sea Island cotton until its
length was about two inches. I am informed that he invariably
got $1.00 or more per pound for this cotton as long as he lived.
Other Sea Island planters have kept up a more or less perfect system
of breeding to the present day, and to this, in part at least, is un-
doubtedly due the admitted pre-eminence of South Carolina Sea
Islands.

Valuable varieties of upland long staples have been originated by
Mr. Allen and Mr. Griffin of Mississippi and Mr. Stoney and Prof.
C. L. Newman of South Carolina. Prof. Newman has also done
some remarkable work on field peas.

The experiment stations of all the cotton States are, I believe,
now doing more or less plant breeding, but most of their work has
not advanced far enough to have general effect on agricultural
conditions.

WORK OP DR. WEBBER AND OTHERS.

The work of plant breeding in the National Department of Agri-
culture, under the direction of Dr. H. J. Webber, stands preeminent
in the breeding of those of our economic plants which it has under-
taken. The success of this Department with pineapples, citrus
fruits, cotton, and tobacco are no doubt more or less familiar to all
of this audience.

The Columbia, bred by Dr. Webber personally, is the first of his
cottons to be distributed by the Department of Agriculture. It
has yielded with the best of the varieties tested at our State experi-
ment station, and its money out-turn was the greatest of any, on
account of the premium which its long staple commands. My own
experiments with this cotton seem to coincide with those obtained
at Clemson the past season. I tested it with nine other varieties,
and, though the general results were not conclusive, owing to irregu-
larity of stand, Columbia undoubtedly stood first in money value.
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Dr. Webber's Citranges are also an important addition to our
economic plants, as they provide an entirely new class of fruits
for the cotton belt. A plant of Rusk Citrange which fruited in
my garden last season has thus far proved entirely hardy. The
delicious ade made from this fruit may soon be expected to alleviate
the situation in the broad area of southern prohibition territory.

I would like to mention the work of a number of the men in the
' Bureau of Plant Industry, but refrain for lack of space. I must
say, however, that Mr. A. D. Shamel has obtained results with
shade-grown tobacco that deserves the widest notice and commenda-
tion. He has, in fact, revolutionized that industry. Mr. Orton
also, in saving the cotton plant from extinction over considerable
areas, has earned the gratitude of the cotton States.

The production of varieties of cotton similar to Columbia, suited
to each section of the South, is one of the most promising opportun-
ities now in view for southern plant breeders. This work is especially
important to the eastern part of the belt who's upland cottons
average less than one inch in length of staple, and sell in the markets
of the world at a lower price than any except East Indians.

It should be noted that most of Dr. Webber's promising new
cottons, including Columbia, originated with selections from existing
varieties and not from hybrids.

BREEDING UPLAND COTTON.

My method of cotton breeding is similar to that originated by
Dr. Webber, but differs in a few details. I started with a determina-
tion to breed, if possible, an upland cotton of maximum production
that would command a staple premium. All extra-staple varieties
then known to me were much lower in yield than the best short-
staple sorts. I have, therefore, from the first examined only the
most productive plants, and of these only the ones which show an
increase in length of lint are selected for breeding. I give the plants
a distance of 4 by 4 or 5 by 5 feet, and have incidentally made the
interesting discovery that on good soils these distances produce
more cotton than the usual farm method of crowding in the drill.
I find it a good plan to have two breeding plats, one on heavy and
one on light soil, putting part of the seed of each mother plant on
each plat under the same breeding number. Before selection is
begun I take one seed with lint attached from each of a dozen plants
on each breeding row and mount them. By a comparison of these
a quick approximation can be made of the average performance of
each breeding number in length and percentage of lint. Selections
are then made from every number not palpably deficient in some
cardinal point, for I find it impossible to judge with the eye the
relative yield of different rows of cotton. A record of the exact
yield of each row on both plats is, therefore, kept; and, if the same
number shows maximum yields as well as other desirable qualities
on both the light and heavy soil rows, there can be little question
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of the inherent quality of the selections made from it. Selections
from rows of poor yield are, of course, discarded unless very excep-
tional.

My best number last season showed a production about 10 per
cent, greater in both plats than any other row. It was also quite
satisfactory in length and percentage of lint, largeness of boll and
other desirable characteristics, and I hope to make from it a variety^
as good as Columbia or better.

A BEGINNING MADE WITH CORN.

The low yield of corn throughout the cotton belt is presumptive
evidence both of poor seed and inferior cultural methods. The
latter are being rapidly improved, largely through the agitation
begun by Mr. E. Mclver Williamson of my own county (Darlington
County, S. C.), who has perfected a method of culture that, not only
produces large crops, but rapidly improves the soil.

Such corn-breeding work as is now being carried on so generally
and successfully in the Middle States is almost unknown to the
South. Here and there, intelligent farmers have improved their
own seed by selection in the field- None of them, however, that I
know of has resorted to pedigree breeding, and if any acclimated
corn of pure pedigree is being offered to the farmers of the cotton
belt, I do not know of it.

My own corn work, begun only a year ago, indicates as great
variability in the yielding power of individual ears as has been noted
by Mr. J. Dwight Funk and Prof. C. G. Hopkins of Illinois. A most
notable point in this experiment was the absolute failure of the
seed ear which in all visible points was best.

OPPORTUNITY WHICH THE SOUTH OFFERS.

The limits of this paper do not allow mention of the breeding
requirements of each of the many southern economic plants. Suffice
it to say that nearly all of them, and their number is legion, can be
greatly improved in quality and productive capacity by systematic
breeding.

The record of southern plant breeding is, as yet, very short.
Here and there work has begun and quick and valuable results
have invariably followed; but, compared with what yet remains
to be done, that already accomplished is indeed small.

No fairer or broader field exists in American agriculture to-day
than the field for economic plant breeding in the cotton belt.
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